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JUN  0  3  B7S 


Honorable  Hugh  J .  Gallen 

Governor  of  the  State  of  New  Hampshire 

State  House 

Concord,  New  Hampshire  03301 


Dear  Governor  Gallen: 

I  am  forwarding  to  you  a  copy  of  the  Stockwell  Brook  Dam  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Water  Resources  Board, 
the  cooperating  agency  for  the  State  of  New  Hampshire.  In  addition,  a 
copy  of  the  report  has  also  been  furnished  the  owner,  Wilton  Water 
Works,  Wilton,  New  Hampshire  03086. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Water  Resources 
Board  for  your  cooperation  in  carrying  out  this  program. 

Sincerely  yours. 


Incl 

As  stated 


MAX  B.  SCHEIDER 

Colonel,  Corps  of  Engineers 

Division  Engineer 
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BRIEF  ASSESSMENT 

Stockwell  Brook  Dam  is  an  earth  dam  with  a  concrete  cut-off 
wall.  The  dam  is  approximately  139  feet  long  and  24  feet  high. 
The  spillway  is  a  drop  chamber  structure  with  two  waste  pipes 
draining  the  chamber.  The  weir  length  at  the  top  of  the  spill¬ 
way  is  8  feet,  and  the  crest  level  can  be  adjusted  through  the 
use  of  stop  logs.  There  are  2  intake  structures  which  have  pipe 
connecting  to  a  12-inch  line  which  supplies  water  to  the  town 
of  Wilton.  The  impoundment  reservoir  is  known  as  the  New 
Wilton  Reservoir. 


The  dam  is  a  water  supply  structure  for  the  town  of  Wilton  and 
is  owned  by  the  Wilton  Water  Works.  The  drainage  area  is  0.4 
square  miles  of  primarily  forested  terrain.  The  dam’s  maximum 
impoundment  of  335  acre-feet  and  height  of  24  feet  place  the  dam 
in  the  SMALL  size  category.  In  the  event  of  a  dam  failure,  the 
possibility  of  property  damage  but  small  chance  of  loss  of  life 
dictates  that  a  SIGNIFICANT  hazard  potential  classification  be 
assigned  for  the  dam. 

Based  on  the  size  and  hazard  classifications,  and  in  accordance 
with  the  Corps'  of  Engineers  guidelines,  the  Test  Flood  (TF) 
would  be  between  the  100-year  flood  and  one-half  the  Probable 
Maximum  Flood  (PMF).  Since  the  hazard  potential  is  on  the  low 
side  of  the  SIGNIFICANT  category,  the  TF  at  Stockwell  Brook  Dam 
is  taken  as  the  100-year  flood. 

The  selected  TF  inflow  is  250  cfs  but  because  of  the  surcharge 
storage  in  the  reservoir  the  flow  at  the  dam  is  143  cfs.  The 
peak  discharge  of  143  cfs  would  result  in  a  stage  at  the  dam  of 
1.9  feet  above  the  present  spillway  crest  with  stop  logs  to 
elevation  608.0  or  0.4  feet  above  the  crest  of  the  dam.  Under 
these  conditions  the  discharge  through  the  spillway  and  waste 
pipes  would  be  33  cfs.  If  the  stop  logs  were  removed  to  ele¬ 
vation  606.0  the  maximum  stage  at  the  dam  would  be  0.9  feet 
below  the  crest  of  the  dam  with  a  peak  discharge  of  100  cfs 
through  the  spillway  and  waste  pipes.  With  the  stop  logs 
removed  the  spillway  can  pass  the  peak  TF  flow  without  over¬ 
topping  provided  there  is  no  blockage  of  the  spillway.  How¬ 
ever,  this  type  of  spillway  is  very  susceptible  to  obstruction 
by  ice,  logs  or  other  debris. 


Stockwell  Brook  Dam  is  in  FAIR  condition  at  the  present  time. 
Improved  maintenance  is  required  at  the  dam.  It  is  recommended 
that  a  registered  professional  engineer  be  retained  to  investi¬ 
gate  the  seepage  at  the  downstream  toe,  to  perform  further 
hydrologic  and  hydraulic  analyses  to  determine  what  measures 
are  necessary  to  increase  the  discharge  capacity  at  the  dam, 
and  to  observe  the  condition  of  the  lower  intake  structure 
when  the  water  level  has  been  lowered.  The  results  and  recom¬ 
mendations  of  these  additional  studies  should  be  implemented. 
The  stoplogs  should  be  removed  immediately  to  elevation  606.0 
or  lower  and  should  not  be  replaced  above  this  level  until  all 
of  the  findings  and  remedial  measures  have  been  implemented. 
Recommended  remedial  measures  include  removing  the  pine  tree 
(and  its  roots)  near  the  headwall,  installing  a  log  boom, 
repairing  the  spalled  concrete  on  the  gate  chamber  and  head- 
wall,  servicing  the  4  gate  valves,  removing  all  brush  and 
trees  (and  their  roots)  from  the  embankment,  preparing  a 
written  warning  procedure  to  alert  downstream  people  in  the 
event  of  an  emergency,  and  instituting  a  program  of  annual 
technical  inspections. 

The  recommendations  and  improvements  outlined  above  should  be 
implemented  within  one  year  of  receipt  of  this  report  by  the 
owner . 


N.H.  Registration  3226  California  Registration  21006 


This  Phase  t  Inspection  Report  on  Stockwell  Brook  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  che  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams ,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


<1- 

JOSEPH  A.  MCELROY,  MEMBER 
Foundation  &  Materials  Branch 
Engineering  Division 


4: 


CARNEY  M.H'ERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


JOSEPH  Vl  FINEGAN,  JR.,  CH^IF 
dnief.  Reservoir  Control  Cem 
water  Control  Branch 
Engineering  Division 
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APPROVAL  RECOMMENDED: 


/3. 

’joe  B.FRYAR  ' 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  investigation;  however,  the  investigation  is  inten¬ 
ded  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dan 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspec¬ 
tion  can  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Be¬ 
cause  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  Test  Flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  Test  Flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
STOCKIVELL  BROOK  DAM 


SECTION  1 


PROJECT  INFORMATION 


General 

( a )  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  national  program  of  dam  inspection  through¬ 
out  the  United  States.  The  New  England  Division  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibility 
of  supervising  the  inspection  of  dams  within  the  New 
England  Region.  Goldberg,  Zoino,  Dunnicliff  &  Associates, 
Inc.  (GZD)  has  been  retained  by  the  New  England  Division 
to  inspect  and  report  on  selected  dams  in  the  State  of 
New  Hampshire.  Authorization  and  notice  to  proceed  was 
issued  to  GZD  under  a  letter  of  November  28,  197S  from 
Colonel  Max  B.  Scheider,  Corps  of  Engineers.  Contract 
No.  DACV  33-79-C-0013  has  been  assigned  by  the  Corps 
of  Engineers  for  this  work. 


‘  ’  - 
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Purpose 


(1)  Perform  technical  inspection  and  evaluation 
of  non-federal  dams  to  identify  conditions  which 
threaten  the  public  safety  and  thus  permit  cor¬ 
rection  in  a  timely  manner  by  non-federal  interests. 

(2)  Encourage  and  prepare  the  states  to  initiate 
quickly  effective  dam  safety  programs  for  non- 
federal  dams. 

(3)  Update,  verify,  and  complete  the  National 
Inventory  of  Dams. 

Scope 


•  • 
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The  program  provides  for  the  inspection  of  non- 
federal  dams  in  the  high  hazard  potential  category  based 
upon  location  of  the  dams  and  those  dams  in  the  signifi¬ 
cant  hazard  potential  category  believed  to  represent  an 
immediate  danger  based  on  condition  of  the  dam. 


9  • 


•  ..  * 


•  • 


l-l 


(a )  Location 


Stockwell  Brook  Dam  lies  on  Stockwell  Brook  in  the 
town  of  Wilton,  N.H.  The  dam  is  located  approximately  2 
miles  southwest  of  the  center  of  Wilton  and  can  be  reached 
via  an  access  road  which  connects  Route  101  and  Frye  Street. 
The  access  road  is  located  north  of  the  intersection  of 
Frye  Street  and  Route  101.  The  portion  of  USGS  Peter¬ 
borough,  N.H.  quadrangle  presented  previously  shows  this 
locus.  Figure  1  of  Appendix  B  presents  a  detail  of  the 
site  developed  from  the  inspection  visit  and  the  quad¬ 
rangle  map. 

( b  )  Description  of  Dam  and  Appurtenances 

Stockwell  Brook  Dam  is  an  earth  embankment  dam  with 
a  concrete  core  and  cut-off  wall.  The  dam  is  139  feet 
long  with  a  top  width  of  22  feet  and  a  hydraulic  height 
of  24  feet.  The  upstream  slope  of  the  dam  is  2.5  hori¬ 
zontal  to  1  vertical  while  the  downstream  slope  is  2 
horizontal  to  1  vertical.  The  core  and  cut-off  wail 
including  the  gate  house  foundation  is  approximately  139 
feet  long.  The  top  width  at  elevation  608.5  is  one 
foot  and  has  a  back  batter  of  1/2  inch  in  one  foot . 

Available  plans  (Fig.  B-3)  indicate  the  wall  is  founded 
partly  on  bedrock  and  partly  on  natural  soil. 

The  appurtenant  structures  include  a  combined 
spillway  and  gate  chamber,  upper  and  lower  water  intake 
chambers,  a  headwall  at  the  downstream  toe  of  the  dam, 
a  supply  intake,  and  a  waste  water  piping  system. 

The  combined  gate  and  spillway  chamber  (Figure  B-4) 
is  10  feet  by  14.8  feet  in  plan  and  is  monolithically 
cast  with  the  reinforced  concrete  cut-off  wall  (Figure  B-3). 
A  brick  gate  house  is  8  feet  by  8  feet  in  plan  and  contains 
4  gate  valves.  The  chamber  is  24.5  feet  deep.  The  down¬ 
stream  wall,  which  is  part  of  the  core  and  cut-off  wall 
is  24  inches  wide  at  the  base  and  12  inches  at  the  top. 

The  other  walls  are  12  inches  thick  over  their  entire 
length.  Four  gate  valves  (Figures  B-4  and  B-5)  regulate 
the  flow  from  the  two  intake  lines  into  the  chamber 
from  the  water  supply  reservoir.  Regulation  is  into 
either  the  domestic  water  supply  system  or  is  wasted 
through  the  spillway  chamber.  The  intakes  consist  of  a 
12  inch  cast  iron  pipe  upper  inlet  and  a  16  inch  cast 
iron  pipe  lower  inlet.  Both  intake  lines  are  connected 
to  "Tee"  fittings  within  the  chamber  with  gate  valves 
on  either  side  of  the  Tees.  Gate  valves,  16  inch  and 


•  • 


12  inch  aro  located  on  the  upstream  end  of  the  Tees  for 
wasting  water  into  the  spillway  chamber.  Two  12  inch 
gates,  which  are  interconnected  with  a  piping  system, 
are  located  downstream  of  the  Tees  for  controlling  flow 
into  the  12  inch  domestic  water  supply  system.  Where 
water  is  wasted,  the  two  12  inch  gates  are  closed  and  the 
16  inch  and  12  inch  waste  gates  are  open  for  discharge 
into  the  spillway  chamber.  Under  normal  operating  condi¬ 
tions  the  16  inch  and  12  inch  waste  gates  are  closed  and 
the  two  12  inch  water  supply  gates  are  open.  Any  dis¬ 
charge  which  flows  into  the  spillway  chamber  outlets  via 

24  inch  and  16  inch  cast  iron,  uncontrolled  conduits 
which  penetrate  through  the  embankment  and  terminate  at 
the  downstream  headwall .  All  four  gates  are  manually 
operated  from  w'ithin  the  gate  house  constructed  over 
the  outlet  chamber.  The  downstream  headwall  is  approxi¬ 
mately  6  feet  long  and  12  inches  wide. 

The  4  ft.  by  8  ft.  spillway  chamber  (Fig.  B-4), 
which  is  cast  with  the  gate  chamber,  has  reinforced 
concrete  walls.  The  roof  of  the  chamber  is  a  5  inch 
thick  reinforced  concrete  slab  with  a  24  inch  manhole 
opening.  There  is  a  spillway  opening  3  feet  high  and 
8  ft.  wide.  There  are  provisions  for  stop  logs,  and 
four  stop  logs  with  a  total  with  a  total  height  of  2.5 
feet  were  in  place  to  elevation  608.0. 

The  reservoir  intake  structures  are  identical  "U" 
shaped  reinforced  concrete  structures  4  feet  wide  and 
7.5  feet  long.  Both  structures  have  provisions  for 
removable  screens. 

(c)  Size  Classification 


v  v’v-  v'\  VI 
’  WXvAv. 


•  • 


•  .  • 


The  dam's  maximum  impoundment  of  335  acre-feet  and 
height  of  24  feet  place  the  dam  in  the  SMALL  size  cate¬ 
gory  as  defined  in  the  "Recommended  Guidelines." 

( d  )  Hazard  Potential  Calssi f ication 

The  hazard  potential  for  the  Stockwell  Brook  Darr,  is 
considered  to  fall  within  the  SIGNIFICANT  category.  This 
is  based  mainly  on  the  possibility  of  some  damaging  flood¬ 
ing  at  the  houses  2  miles  downstream  along  Stony  Brook 
.just  outside  Wilton,  N.H.  (See  Section  5) 

( e )  Ownership 

The  dam  is  owned  by  the  town  of  Wilton  and  is 
operated  through  the  Wilton  Water  Works.  The  water  works 
is  controlled  by  3  part-time  commissioners.  Mr.  Charles 
McGettigam  is  one  of  the  commissioners.  The  telephone 
number  for  the  Wilton  Town  Hall  is  603-654-9451. 


^  fa  ■»  '«•» 

_ •  .  • 


•  • 


t  .  ..  • 


.t  9 


9 


^  W  P  I"  !.■ 


( f )  Operator 

No  operation  of  the  dam  is  performed.  There  is  no 
operator  for  the  dam. 

( g )  Purpose  of  Dam 

The  dam  is  used  to  provide  water  for  the  town  of 
Wilton.  The  reservoir  supplements  the  Old  Wilton  Reser¬ 
voir  located  to  the  north  of  the  New  Wilton  Reservoir. 

( h )  Design  and  Construction  History 

The  dam  was  designed  by  Weston  and  Sampson,  Consult¬ 
ing  Engineers  in  Boston,  MA  in  1931.  Construction  of  the 
dam  was  started  in  1931,  and  according  to  the  files  of 
the  New  Hampshire  Water  Resources  Board,  the  dam  was 
completed  in  1933. 


(i) 


Normal  Operating  Procedure 


No  operation  of  the  dam  is  performed.  Although 
there  are  several  ways  in  which  to  operate  the  dam  and 
control  flows,  the  level  of  the  reservoir  is  allowed  to 
go  up  and  down  without  adjustment  of  the  gates.  The 
gates  leading  to  the  water  supply  are  presently  open. 

1 . 3  Pertinent  Data 

( a  )  Drainage  Area 

Stockwell  Brook  Dam  receives  runoff  from  0.4  square 
miles  of  hilly  and  mostly  forested  terrain. 


( b )  Discharge  at  Damsite 

(1)  The  outlet  works  consist  of  an  eight  foot 
wide  stop  log  spillway  which  drops  into  a  chamber 
drained  by  2  waste  pipes.  The  waste  pipes  have 
diameters  of  16  inches  and  24  inches  and  terminate 
in  the  downstream  channel  at  the  headwall  struc¬ 
ture.  The  invert  elevations  are  585.0  for  both 
the  16  inch  pipe  and  the  24  inch  pipe. 


In  addition  to  the  waste  pipes  there  are 
two  intake  pipes  which  connect  to  a  12  inch  pipe 
leading  to  the  town's  distribution  system.  There 
are  two  valves  for  each  line  which  can  divert 
water  into  the  town  supply  line  or  into  the 
spillway  chamber  to  be  wasted.  The  intake  pipes 
have  diameters  of  16  and  12  inches  with  invert 
elevations  at  the  gate  chamber  of  587.3  and 
597.0  respectively. 

(2)  Maximum  Flood  at  Damsite  -  Unknown 

(3)  The  ungated  spillway  capacity  with  the  water 
level  at  the  top  of  the  dam  elevation  609.5  is 

119  cfs. 

(4)  The  ungated  spillway  capacity  (no  stoplogs' 
with  water  level  at  Test  Flood  elevation  609.1  is 
118  cfs. 

(5)  The  spillway  capacity  with  stoplogs  at 
normal  pool  elevation  -  NA 

(6)  The  spillway  capacity  with  stoplogs  to  ele¬ 
vation  608.0  and  Test  Flood  water  elevation  609.9 
is  33  ci s . 

(7)  The  total  spillway  capacity  (no  stoplogs)  at 
Test  Flood  elevation  609.1  is  118  cfs. 

(8)  The  total  discharge  (no  stoplogs  in  place) 
at  Test  Flood  elevation  609.1  is  118  els. 


Elevation  (ft.  above  MSL) 


(1) 

Streambed  at  centerline  of  dam: 

586 

+ 

(2) 

Maximum  tailwater:  Unknown 

(3) 

Upstream  portal  invert  diversion 

tunnel :  NA 

(4) 

Recreation  pool :  NA 

(5) 

Full  flood  control  pond:  NA 

(6) 

Spillway  crest  (with  stoplogs): 

608 

.0 

(7) 

Design  surcharge  (original  design): 

Unknown 

(8) 

(9) 


Top  dam:  609.5 


Test  flood  design  surcharge: 


609 . 1 
609 . 9 


(no  stoplogs) 
(with  stoplog 
in  place  at 


(d )  Reservoir 

(1)  Length  of  maximum  pool:  1500  + 

(2)  Length  of  recreation  pool:  NA 

(3)  Length  of  flood  control  pool:  NA 

(e)  Storage  (acre-feet) 

(1)  Recreation  pool:  NA 

(2)  Flood  control  pool:  NA 

(3)  Spillway  crest  pool:  240  + 

(4)  Top  of  dam:  335  + 

(5)  Test  flood  pool:  315  +  (no  stoplogs) 

(f)  Reservoir  Surface  (acres) 

(1)  Recreation  pool:  NA 

(2)  Flood-control  pool:  NA 

(3)  Spillway  crest:  23  + 

(4)  Test  flood  pool:  24  + 

(5)  Top  dam:  24  + 

( g)  Dam 

(1)  Type:  Earthfill  with  concrete  core  wall 

(2)  Length:  123  ft. 

(3)  Height:  24  ft. 

(4)  Top  width :  22  f t . 

(5)  Side  slopes:  U/S  1.5  horizontal  to  1  vertical 

D/S  2  horizontal  to  1  vertical 

(6)  Zoning:  Homogeneous 

(7)  Impervious  core:  Concrete  core  wall 


•  •  •  •  •  •  •  •  •  •  • 
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(8)  Cutoff:  Concrete  core  wall  to  rock  or 
natural  soils 


(9)  Grout  curtain:  Correspondence  indicates  some 

grouting 

(10)  Other: 

( h )  Diversion  and  Regulating  Tunnel  -  NA 

( i )  Spillway 

(1)  Type:  Stoplog  weir 

(2)  Length  of  weir:  8  feet 

(3)  Crest  elevation:  605.5 

(4)  Gates:  Stoplogs  to  elev.  608.0 

(5)  U/S  channel:  Broad  approach  from  pond 

(6)  D/S  channel:  Narrow  stream  channel 

(7)  General: 

( j )  Regulating  Outlets 

There  are  three  outlet  pipes  from  the  spillway 
chamber  and  gate  chamber.  Flow  from  the  spillway 
chamber  exits  through  a  24  inch  cast  iron  pipe  drain  and 
a  16  inch  cast  iron  pipe  drain  both  with  invert  eleva¬ 
tions  585.0.  This  water  is  wasted  into  the  downstream 
brook  and  there  are  no  regulating  valves. 

In  the  gate  chamber  there  are  four  gate  valves, 
two  for  each  intake  line.  One  gate  valve  on  each  line 
controls  intake  water  flowing  back  into  the  spillway 
chamber  to  be  wasted.  The  other  gate  valve  on  each 
intake  line  controls  water  flowing  into  the  12  inch 
cast  iron  town  supply  line.  The  invert  elevation  of 
the  supply  line  is  587.3.  The  gate  valve  on  the  low 
level  intake  is  16  inches.  The  other  three  gate  valves 
are  12  inches. 


SECTION  2  -  ENGINEERING  DATA 


2 . 1  Design  Records 

The  design  records  for  this  dam  include  plans  and  sec¬ 
tions  of  the  dam  as  well  as  piping  details.  There  are  also 
some  calculations  for  the  design  of  the  piping  system  that  is 
part  of  the  spillway  chamber.  In  addition,  correspondence 
from  Weston  and  Sampson,  the  design  engineers,  to  the  New 
Hampshire  Public  Service  Commission  describes  some  of  the 
design  considerations  and  construction  specifications. 

2.2  Construction  Records 


There  is  some  correspondence  in  the  files  of  the  NHWF.E 
regarding  construction  progress  and  some  construction  sequences. 

2 . 3  Operational  Records 

There  are  no  operational  records  available  for  the  dam. 

2.4  Evaluation 


<  a  )  Avai  labi  li  t.v 


Some  of  the  original  design  drawings  and  calculations 
are  available  for  the  dam.  No  stability  calculations  are 
available,  but  some  hydrologic/hydraulic  calculations  are 
available.  An  overall  satisfactory  assessment  lor  avail¬ 
ability  is  therefore  warranted. 

(b )  Adequacy 

The  lack  of  in-depth  engineering  data  does  not 
permit  a  definitive  review.  Therefore,  the  adequacy  of 
the  dam  cannot  be  assessed  from  the  standpoint  of  review¬ 
ing  design  and  construction  data.  This  assessment  is 
based  primarily  on  the  visual  inspection,  past  performance, 
and  sound  engineering  judgment. 

( c )  Validity 


The  available  data  agree  to  the  extent  verifiable 
with  the  observations  of  the  inspection  team.  A  satis¬ 
factory  evaluation  for  validity  is  indicated. 
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SECTION  3  -  VISUAL  OBSERVATIONS 


3 . 1  Findings 

W  ( a )  General 

Stockwell  Brook  Dam  is  in  FAIR  condition  at  the 
present  time.  The  seepage  observed  at  the  downstream  toe 
•-!  is  the  primary  reason  for  the  FAIR  condition  rating. 

—  (b )  Dam 


( 1 )  Earth  Embankment 


l 


* 


The  crest  of  the  dam  is  in  good  condition. 
There  was  no  settlement  noted,  and  the  horizontal 
alignment  was  good.  No  cracks  in  the  surface  of  the 
crest  were  noted,  but  considerable  brush  and  high 
grass  was  noted  (Photo  5). 

The  upstream  face  is  sloped  at  2.5  horizontal 
to  1  vertical  and  has  a  rock  slope  protection  (over¬ 
view  Photo).  The  rock  slope  is  in  good  condition. 

A  tree  was  observed  in  the  slope  near  the  right 
abutment . 

The  downstream  face  is  sloped  at  2  horizontal 
to  1  vertical.  There  are  significant  amounts  of 
brush  and  saplings  growing  on  the  downstream  slope 
(Photo  5).  Sloughing  was  observed  in  the  slope 
above  the  headwall  outlets  (Photo  3).  This  area 
is  about  30  feet  wide  and  seepage  of  2  to  4  gpm 
was  observed  at  the  toe  of  the  slope  above  the 
headwall  (Photo  4).  Seepage  of  2  to  4  gpm  w’as 
also  observed  at  the  toe  to  the  right  of  the  head- 
wall.  The  seepage  was  clear.  A  scotch  pine  tree 
is  located  near  the  headwall.  The  roots  of  this 
tree  are  rotted. 

( 2 )  Spillw’ay  and  Gate  Chamber 

The  exterior  of  the  chamber  has  some  minor 
erosion  (Photo  2),  which  is  attributed  to  ice 
damage  and  moisture  intrusion  which  has  been  sub¬ 
jected  to  alternating  freeze  and  thaw  cycles.  This 
erosion  is  located  at  the  exposed  upstream  face 
and  sides  of  the  structure  from  ground  elevation  to 
the  high  water  level  in  the  reservoir.  The  stop 
logs  are  in  good  condition,  but  the  guides  are 
rusted.  The  chamber  interior  is  in  good  condition, 
but  there  is  some  minor  surface  spalling. 
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( 3 )  Gate  House 

The  gate  house  (Photo  1)  is  in  good  condi¬ 
tion.  The  gate  stem  operating  the  16  inch  waste 
gate  valve  has  buckled  which  indicates  that  there 
is  excessive  friction  in  the  gate  valve  during 
opening  and  closing.  Similar  conditions,  but 
to  a  lesser  extent,  were  observed  in  the  stem 
operating  the  12  inch  waste  gate.  The  two  water 
supply  line  gate  stems  need  lubrication  but  are  in 
good  condition. 

( 4  )  Headwa 1 1 


•  v 


•  • 


The  headwall  (Photo  3)  is  in  good  condition. 
There  is  some  minor  spalling  of  the  concrete  at 
the  headwall. 


•  • 


( 5 )  Intake  Structures 

The  concrete  and  removable  screen  of  the 
upper  intake  structure  (overview  Photo)  are  in 
good  condition.  The  lower  intake  structure  was 
submerged  at  the  time  of  inspection  and  could  not 
be  observed. 


•  • 


3 . 2  Evaluation 

Stockwell  Brook  Dan  is  in  FAIR  condition  at  the  present 
time.  Although  all  the  appurtenant  structures  are  in  good  condi¬ 
tion,  the  downstream  slope  of  the  dam  has  some  seepage,  and 
sloughing  of  slopes  has  occurred.  Brush  and  saplings  are  also 
growing  out  of  the  downstream  slope.  An  upright  tree  with  rotted 
roots  is  located  near  the  headwall.  The  condition  of  the  down¬ 
stream  slope  is  the  reason  for  the  FAIR  evaluation  for  the  condi¬ 
tion  of  the  dam. 


•  • 


•  » 


•  .  • 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures 


No  operational  procedures  are  performed  at  the  dam.  The 
level  of  the  dam  fluctuates  without  control  by  the  town  during 
normal  operation.  The  waste  gates  are  normally  closed  and  the 
water  supply  gates  are  normally  open. 

4 . 2  Maintenance  of  Dam 

No  major  maintenance  is  performed  at  the  dam.  The  screens 
for  the  intake  structures  are  cleaned  yearly,  and  the  brush  on 
tire  embankments  is  cut  occasionally  but  not  at  rerular  inter- 

v  a  1  s  . 

4 . 3  Maintenance  of  Operating  Facilities 

There  is  no  established  procedure  for  maintaining  the  oper 
a  ting  facilities  although  the  gates  appear  to  be  operable. 

4 . 4  Description  of  Warning  System 

There  is  no  formal  warning  system  for  the  dam. 


4 . 5  Eval uat ion 

The  dam  is  in  need  of  some  routine  maintenance.  In  parti¬ 
cular',  the  embankments  need  to  be  cleared  of  brush  and  saplings. 
The  lour  gate  valves  need  lubrication  and  should  be  maintained 
in  good  operating  condition. 


SECTION  5  -  HYDRAULICS /HYDROLOGY 


Evaluation  of  Features 


General 


Stockwell  Brook  Dan  is  an  earth  embankment  with  a 
concrete  core  wall  and  a  combination  drop  spillway  and 
pipe  outlet  structure.  The  iam  impounds  the  New  Wilton 
Reservoir  which  serves  as  a  secondary  source  of  water 
supply  to  the  town  of  Wilton.  The  drainage  area  is  0.4 
square  miles  and  is  hilly,  forested  terrain.  The  time 
required  to  lower  the  reservoir  level  from  the  crest 
of  the  dam  to  the  top  of  the  stoplogs  at  elevation  60S.0 
assuming  no  inflow,  would  be  1.7  days  of  outflow  through 
the  spillway. 

( b  )  Design  Data 

Data  sources  available  for  Stockwell  Brook  Dam 
include  prior  inventory  and  inspection  reports.  The  New 
Hampshire  Water  Control  Commission's  "Data  on  Dams  in 
New  Hampshire”  (September  26,  1939)  and  "Data  on  Reser¬ 
voirs  and  Ponds  in  New  Hampshire"  (September  26,  1939); 
the  Public  Service  Commission  of  New  Hampshire's  "Dam 
Record"  (September  3,  1936,;  and  the  New  Hampshire  Water 
Resources  Board's  "Inventory  of  Dams  and  Water  Power 
Developments"  (August  27,  1936)  and  "Survey  of  Existing 
New  Hampshire  Dams"  (August  11,  1937)  provide  sore  of 
the  basic  data  for  the  dar  .  Inspection  reports  from 
June  10,  1940,  July  12,  1951,  September  26,  1967,  and 
July  23,  1975  are  also  available. 

In  addition ,  correspondence  dated  in  1931  between 
the  designers  of  the  project  and  the  New  Hampshire  Public 
Service  Commission  is  available.  This  correspondence 
concerns  the  initial  design,  construction,  and  revised 
design  of  the  dam.  As-built  drawings  and  design  plans 
prepared  by  Weston  and  Sampson,  the  designers,  are  also 
on  record. 


•  • 


•  • 


•  • 


•  • 


Experience  Dat; 


There  is  no  data  available  on  lake  levels  in  the 
New  Wilton  Reservoir  behind  the  Stockwell  Brook  Dam. 


( d  )  Visual  Observations 

The  crest  of  the  dam  is  123  feet  long  and  meets 
steeply  sloping  valley  wall  at  the  right  abutment  and 
unpaved  roadway  lined  by  a  low  stone  wall  at  the  left 
abutment.  To  the  left  of  the  roadway,  which  is  about 
20  feet  wide,  the  valley  wall  rises  steeply. 


•  • 


v."jv 


•  • 
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Downstream  of  the  dam,  the  Stockwell  Brook  channel 
is  very  steep  and  narrow  for  approximately  1  mile.  This 
reach  is  heavily  wooded  with  trees  growing  out  of  the 
banks.  Beyond  this  reach  the  channel  opens  to  an  area 
of  lower  banks  and  milder  slope  for  a  length  of  about 
500  feet  before  its  confluence  with  Stony  Brook . 


•  • 


».  .  • 


Stony  Brook  is  a  larger  stream  which  flows  another 
1.3  miles  into  Wilton  where  it  joins  the  Souhegan  River. 
For  the  first  mile,  Stony  Brook  follows  a  channel  of 
straight  alignment  and  very  steep  grade  with  high, 
steeply  sloping  banks  and  a  streambed  of  cobbles  and 
boulders.  Further  downstream,  the  high  bank  at  the  left 
moves  back  from  the  main  channel,  leaving  a  wider  llood 
P lain. 

About  300  feet  downstream  of  Stockwell  Brook  Dam. 
Stockwell  Brook  is  crossed  by  a  roadway  embankment  with 
an  IS  inch  diameter  corrugated  steel  culvert.  The  road¬ 
way  surface  is  not  paved.  Further  downstream  the  banks 
are  iorested  and  uninhabited  until  nearly  1  mile  down¬ 
stream.  After  the  stream  channel  has  opened  out,  there 
is  a  house  and  trailer  on  the  left  bank  with  a  first 
floor  level  about  8  feet  above  the  streambed. 


•  • 


•  • 


•  • 


A  few  hundred  feet  downstream  of  its  confluence 
with  Stockwell  Brook,  Stony  Brook  is  crossed  by  a  rail¬ 
road  bridge.  This  bridge  is  roughly  22  +  feet  above  the 
streambed  with  three  40  +  foot  wide  openings.  Approxi¬ 
mately  1  mile  downstream  of  Stockwell  Brook  a  small,  run- 
of-the-river  dam  structure  has  been  built  with  a  height 
of  about  8  feet  and  an  impoundment  with  a  surface  area 
of  roughly  2  acres.  Beyond  the  dam  in  the  flood  plain 
to  the  left  of  the  stream,  there  are  several  houses 
with  first  floor  levels  approximately  6  feet  above  the 
streambed.  Approximately  one-quarter  mile  further  down¬ 
stream  in  Wilton,  Stony  Brook  passes  the  Abbott  Memorial 
Trust  Dam  before  it  joins  the  Souhegan  River. 

( c }  Test  Flood  Analysis 

The  hydrologic  conditions  of  interest  in  this  Phase 
I  investigation  are  those  required  to  assess  the  dam’s 
overtopping  potential  and  its  ability  to  safely  allow 
an  appropriately  large  flood  to  pass.  This  requires 
using  the  discharge  and  storage  characteristics  of  the 
structure  to  evaluate  the  impact  of  an  appropriately- 
sized  Test  Flood. 


•  • 


•  « 


•  • 


•  • 


•  • 


•  • 
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Guidelines  for  establishing  a  recommended  Test  Flood 
based  on  the  size  and  hazard  classifications  of  a  dam  are 
specified  in  the  "Recommended  Guidelines"  of  the  Corps 
of  Engineers.  The  impoundment  of  335  acre  feet  and 
height  of  24  feet  classify  this  dam  as  a  SMALL  structure. 

The  hazard  potential  for  the  Stockwell  Brook  Dam 
is  considered  to  fall  within  the  SIGNIFICANT  category. 

This  is  based  mainly  on  the  possibility  of  some  damaging 
flooding  at  the  houses  2  miles  downstream  along  Stony 
Brook  just  outside  of  Wilton. 

As  shown  in  Table  3  of  the  Corps  of  Engineers' 
"Recommended  Guidelines,"  the  appropriate  Test  Flood 
for  a  dam  classified  as  SMALL  in  size  with  a  SIGNIFICANT 
hazard  potential  would  be  between  the  100-year  flood  and 
one-half  times  the  Probable  Maximum  Flood  (PMF).  Where 
a  range  of  values  is  indicated  for  the  Test  Flood,  the 
magnitude  should  be  related  to  the  hazard  potential. 

Since  the  hazard  is  on  the  low  side  of  the  SIGNIFICANT 
category,  the  test  inflow  to  the  New  Wilton  Reservoir  is 
the  100-year  flood. 

The  magnitude  of  the  100-year  flood  has  been  esti¬ 
mated  using  three  separate  procedures.  The  first  used 
the  regression  relation  developed  by  Denis  R.  LeBlanc 
in  the  U.S.G.S.  publication,  Progress  Report  on 
Hydrologic  Investigations  of  Small  Drainage  Areas  in 
New  Hampshire.  The  second  used  the  rational  formula , 
and  the  third  assumes  that  the  100-year  flood  is  equal 
to  one-quarter  PMF,  as  determined  from  the  chart  of 
"maximum  Probable  Flood  Peak  Flow  Rates"  obtained  from 
the  Corps  of  Engineers,  New  England  District.  By  these 
methods,  the  100-year  peak  inflow  is  estimated,  respect¬ 
ively,  to  be  108  cfs,  307  cfs,  and  250  cfs.  The  latter 
value  of  250  cfs  was  used  as  the  Test  Flood  inflow  to 
the  New  Wilton  Reservoir. 


The  procedure  suggested  by  the  Corps'  of  Engineers 
New  England  Division  for  "Estimating  the  Effect  of  Sur¬ 
charge  Storage  on  Maximum  Probable  Discharges"  produces 
a  Test  Flood  at  the  dam  of  143  cfs.  This  flow  includes 
the  correction  for  storage  in  the  pond.  The  storage- 
stage  curve  used  to  determine  surcharge  storage  for 
these  calculations  is  developed  assuming  that  the 
surcharge  storage  available  is  equal  to  the  lake  area 
times  the  depth  of  surcharge.  No  spreading  or  increase 
of  area  with  depth  is  considered. 
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The  stage-discharge  curve  is  developed  by  defining 
discharge  as  the  sum  of  flow  through  the  spillway /outlet 
structure,  flow  over  the  dam  crest,  and  flow  over  the 
side  slopes  at  the  ends  of  the  dam.  The  calculations 
determining  these  curves  are  documented  in  Appendix  D. 

If  the  stop  logs  are  left  at  elevation  608.0,  the 
peak  test  discharge  of  143  cfs  would  result  in  a  maximum 
stage  of  1.9  feet  above  the  stop  log  crest  which  would 
be  0.4  feet  above  the  top  of  the  dam.  If  the  stop  logs 
were  removed  to  elevation  606.0,  the  maximum  pool  eleva¬ 
tion  would  be  608.6  or  0.9  feet  below  the  top  of  the  dam. 
Therefore,  the  dam  would  not  be  overtopped  during  the 
Test  Flood  if  stop  logs  were  removed  to  elevation  606.0 
or  below. 

A  relevant  hydraulic  consideration  is  that  the 
spillway/outlet  configuration  is  susceptible  to  obstruc¬ 
tion  by  ice,  logs,  or  other  debris.  Such  an  obstruction 
would  seriously  reduce  the  outflow  capacity  of  the  dam 
during  a  flood. 

The  simplified  analytical  techniques  used  in  this 
analysis  are  only  approximate  resulting  in  some  uncertainty 
as  to  the  magnitude  of  the  appropriate  Test  Flood.  It 
should  be  noted  that  the  magnitude  of  the  flood  varied 
by  a  factor  of  3  for  the  different  methods  of  determining 
the  100-year  flow.  The  outlet  capacity  of  the  dam  may 
be  reduced  because  of  the  possibility  of  obstruction. 

Since  the  evaluation  of  the  dam  is  sensitive  to  these 
hydraulic  and  hydrologic  uncertainties,  a  more  detailed 
investigation  is  recommended. 

( f  )  Dam  Failure  Estimates 

The  outflow  that  would  result  from  a  dam  failure 
is  estimated  using  the  procedure  suggested  in  the  Corps 
of  Engineers  New  England  Division's  April  1978  "Rule  of 
Thumb  Guidelines  for  Estimating  Downstream  Dam  Failure 
Hydrographs."  Failure  is  assumed  to  occur  as  soon  as 
the  dam  crest  is  overtopped,  at  an  elevation  of  609.5 
feet.  This  is  1.5  feet  above  the  stoplog  crest  and  some 
23.5  feet  above  the  streambed.  Just  prior  to  failure  the 
normal  outflow  through  the  spillway  would  be  29  cfs.  Assur¬ 
ing  a  25  foot  gap  is  opened  in  the  dam,  the  peak  failure 
outflow  through  this  gap  would  be  4560  cfs. 

This  flow  would  overtop  the  roadway  embankment  300 
feet  downstream  of  the  dam,  far  exceeding  the  outlet 
capacity  of  the  18  inch  culvert.  As  a  consequence,  this 
embankment  would  be  seriously  damaged  if  not  completely 
destroyed. 


Following  essentially  the  "Rule  of  Thumb  Guide¬ 
lines,"  it  is  estimated  that  at  the  end  of  the  0.9  mile 
reach  of  steep,  narrow  channel,  the  flood  peak  would  be 
attenuated  to  4150  cfs.  With  a  depth  of  flow  estimated 
to  be  slightly  less  than  8  feet,  the  dam  break  flood  wave 
should  not  cause  serious  damage  to  the  house  and  trailer 
in  this  vicinity. 

Along  Stony  Brook  neither  the  railroad  bridge  nor 
the  small  dam  further  downstream  should  be  jeopardized 
by  the  dam  failure. 

Using  essentially  the  same  storage  routing  technique 
as  above,  the  attenuated  peak  flow  component  due  to  dam 
failure  is  estimated  for  a  segment  of  Stony  Brook  about 
1  mile  downstream  of  Stockwell  Brook  to  be  2600  cfs. 

This  discharge  is  sufficient  to  cause  serious  flood 
damage  to  5  to  10  houses  in  the  flood  plain  along  the 
left  bank  of  the  stream  here  (see  p.  D-17).  Based  on 
FIS  profiles,  flood  depths  of  10  feet  might  be  expected, 
causing  flooding  at  these  houses  up  to  4  feet  deep. 

This  magnitude  of  flooding  is  comparable  to  a  natural 
flood  with  a  return  period  of  between  10  and  50  years. 

After  further  attenuation  in  the  flood  plain  on  the 
outskirts  of  Wilton  and  in  the  pond  behind  the  Abbott 
Memorial  Trust  Dam  in  town,  the  flood  wave  resulting  from 
the  failure  of  the  Stockwell  Brook  Dam  probably  would  not 
be  a  hazard  to  the  Abbott  Dam  or  to  other  structures  in 
the  Town  of  Wilton. 


SECTION  6  -  STRUCTURAL  STABILITY 
Evaluation  of  Structural  Stability 
( a )  Visual  Observations 

( 1 )  Genera  1 


The  field  investigation  revealed  no  signifi¬ 
cant  displacement  or  distress  that  would  warrant 
preparation  of  structural  stability  calculations 
based  on  assumed  sectional  properties  and  engineer¬ 
ing  factors. 

( 2 )  Embankment 


The  upstream  slope  is  stable  and  in  good 
condition.  A  sapling  growing  in  the  slope  near  the 
right  abutment  should  be  removed.  The  crest  of  the 
dam  is  in  good  condition  with  no  signs  of  distress, 
however,  there  are  significant  quantities  of  brush 
on  the  crest.  The  downstream  slope  has  brush  and 
saplings  growing  on  it,  and  seepage  was  observed 
in  two  locations  near  the  headwall.  Sloughing  of 
the  embankment  was  also  noted  in  these  areas. 

( 3)  Appurtenances 

The  appurtenant  structures  are  all  in  good 
condition.  There  is  some  minor  erosion  or  spallinc 
on  some  concrete  surfaces.  The  gates  are  operable. 
At  least  two  gates  appear  to  be  operated  with  some 
dif  f iculty . 

( b  )  Design  and  Construction  Data 


The  plans  and  calculations  available  for  this  dam 
are  of  minimal  use  to  a  stability  assessment.  The  geometry 
of  the  dam  appears  to  be  accurate,  but  the  soil  parameters 
to  be  used  in  a  stability  assessment  are  not  known. 

( c )  Operating  Records 

There  are  no  known  operating  records  lor  the  dam. 

( d  )  Post  Construction  Changes 

The  records  do  not  indicate  any  post  construction 
changes . 
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SECTION  7  -  ASSESSMENT.  RECOMMENDATIONS  AND  REMEDIAL 


MEASURES 

7 . 1  Dam  Assessment 

( a )  Condi t ion 

Stockwell  Brook  Dam  is  in  FAIR  condition  at  the 
present  time. 

(b )  Adequacy  of  Information 

The  lack  of  in-depth  engineering  data  does  not  per¬ 
mit  a  definitive  review.  Therefore,  the  adequacy  of  the 
dam  cannot  be  assessed  from  the  standpoint  of  reviewing 
design  and  construction  data.  This  assessment  is  based 
primarily  on  the  visual  inspection,  past  performance, 
and  sound  engineering  judgment. 

(c )  Urgency 

The  recommendations  and  improvements  contained  herein 
should  be  implemented  by  the  owner  within  one  year  oi 
receipt  of  this  Phase  I  report.  The  stoplogs  should  be 
removed  immediately  to  elevation  606.0  or  lower  until  all 
the  recommendations  and  improvements  have  been  implemented. 

( d )  Need  for  Additional  Invest  igation.s 

Additional  investigations  should  be  performed  by 
the  owner  as  outlined  in  paragraph  7.2  below. 

7 . 2  Recommendations 

It  is  recommended  that  a  registered  professional  engineer 
specializing  in  geotechnical  engineering  be  retained  to  investi¬ 
gate  the  seepage  at  the  toe  of  the  downstream  toe. 

It  is  recommended  that  a  registered  professional  engineer 
be  retained  to  perform  hydrologic  and  hydraulic  analyses  to 
improve  the  discharge  capacity  at  the  dam. 

It  is  also  recommended  that  the  reservoir  be  lowered  to 
allow  inspection  of  the  lower  intake  structure  by  a  registered 
professional  engineer. 

The  stoplogs  should  be  removed  to  elevation  606  or  lower 
immediately  and  should  not  be  replaced  above  this  level  until  the 
findings  of  all  of  the  above  studies  and  remedial  measures  are 
implemented . 


•  • 
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7 . 3  Remedial  Measures 

It  is  recommended  that  the  following  remedial  measures 
be  performed  at  the  dam: 

(a)  Remove  the  pine  trees  at  the  headwall  and  its 
roots.  Fill  in  resulting  holes  with  suitable, 
well  compacted  fill. 

(b)  Service  the  4  gate  valves  in  the  gate  house. 

(c)  Trim  and  remove  brush  and  trees  (and  their  roots) 
from  the  embankment.  Fill  in  resulting  holes  with 
suitable  well  compacted  fill. 

(d)  Prepare  a  formal  written  warning  procedure  to  alert 
downstream  people  in  the  event  an  emergency  arises. 

(e)  Institute  a  program  of  annual  technical  inspections, 

(f)  Repair  spalled  concrete  on  the  gate  chamber  and 
headwall . 

(g)  Install  a  log  boom  to  prevent  debris  from  clogging 
or  blocking  the  spillway. 

7 . 4  Alternatives 

There  are  no  meaningful  alternatives  to  the  above  recom¬ 
mendations  . 
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VISUAL  INSPECTION  CHECKLIST 
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INSPECTION  TEAM  ORGANIZATION 
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Date:  November  8,  1978 

NH  00261 

STOCK WELL  BROOK  DAM 
Wilton,  New  Hampshire 
Stockwell  Brook 
NHWRB  No.  254.09 

Weather:  Overcast.  55°F  + 


•  • 


INSPECTION  TEAM 


Nicholas  Campagna 


Goldberg,  Zoino,  Dunnicliff 
&  Associates,  Inc.  (GZD) 


Team  Captain 


t  .  • 


Robert  Minutoli 


Andrew  Christo 


Paul  Razgha 
Guillermo  Vicens 


Andrew  Christo  Engineers 
(ACE) 


Resource  Analvsis.  Inc. 


Soils 


Structural 


Concrete- 


Hydrology 


Pattu  Kesavan  of  the  New  Hampshire  Water  Resources  Board 
accompanied  the  inspection  team. 
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STOCKWELL  BROOK  DAM 
Wilton ,  N.H. 


November  8,  1978 
NH  00261 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

DAM 

Crest  elevation 

A/ AC 

609.5 

Current  reservoir  level 

600 

Maximum  reservoir  level 

Unknown 

Surface  cracks 

None  noted,  considerable 
brush  and  high  grass 

Movement  or  settlement  of 
crest 

None  noted 

Vertical  alignment 

Good 

Horizontal  alignment 

Good 

Condition  of  abutments  and 
concrete  structure 

Good 

Indications  of  movement  of 
structural  items  on  slope 

None  noted 

Trespassing  on  slopes 

Brush  and  saplings  growing 
on  downstream  slope 

Sloughing  or  erosion  of 
slopes 

Sloughing  of  downstream  toe 
of  slope  above  outlet  head- 
wall.  Area  about  30  ft.  wide 
and  4  ft.  high  is  soft  and 
wet 

Rock  slope  protection 

Good;  one  tree  in  upstream 
slope  near  the  right  abutment 

Unusual  movement  or  crack¬ 
ing  at  or  near  toe 

Slough  above  outlet  headwall 
(see  above) 

Unusual  embankment  or 
downstream  seepage 

fit 

Seepage  of  2  to  4  ppm  at  the 
toe  above  the  outlet  headwall 
seepage  of  2  to  4  gpm  at  toe 
to  right  of  headwall 

STOCKWELL  BROOK  DAM 
Wilton,  N.H. 


November  8,  1978 
NH  00261 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 

Piping  or  boils 

Foundation  drainage 
features 

Toe  drains 


/CM 
£  fa 


OUTLET  WORKS 

A.  Spillway  and  Gate 
Chamber 

Building  structure 
Condition  of  concrete 
Spalling 


Erosion 


Cracking 

Rusting  or  staining  of 
concrete 

Visible  reinforcing 
Ef  f lorescence 
Stop  lops 
Stop  log  guides 
Gate  operating  stems 


Water  supply  gates  and 
stems 

Downstream  concrete 
headwall 


CONDITION  &  REMARKS 
Seepage  is  clear 

Unknown 

Unknown 


No  deficiencies  noted 
Good 

Minor  on  interior  face  of 
spillway  structure 

Minor  on  upstream  and  side 
faces  of  spillway  structure 

None  noted 

None  noted 
None  noted 
None  noted 

No  deficiencies  noted 

Surface  rust 

Stem  for  16"  waste  gate' 
buckled.  Stem  for  12"  waste 
gate  buckled  to  lesser  extent 

Lacking  lubrication 

No  deficiencies  noted  with  the 
exception  of  minor  surface 
spalling 


STOCK WELL  BROOK  DAM 
Wilton,  N.H. 


November  8,  1978 
NH  00261 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


BY 


CONDITION  &  REMARKS 


B.  Reservoir  Intake 
Structures 

High  level  structure 


Low  level  structure 
RESERVOIR 

Shoreline 

Sedimentation 

OUTLET  CHANNEL 

Channel  bottom 


PL 

t^AC 


Concrete  and  removeable 
screen  in  good  condition 

Submerged 


Stable,  no  evidence  of 
slides 

Deep  water  behind  dam. 
none  noted 


Earth,  narrow  stream 
channel 


Trees  overhanging 
channel 


Pine  tree  being  undermined 
at  outlet  structure  headwall 


APPENDIX  B 


FIGURE  1 


Site  Plan 

Plan  and  Section  of  Dam 

Gate  Chamber  and  Spillway 
Chamber 

Piping  Plan 

List  of  Pertinent  Data  Not 
Included  and  Their  Location 
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The  New  Hampshire  Water  Resources  Board  (NHWRB)  located  at  37 
Pleasant  Street,  Concord,  N.H.  03301  maintains  a  file  on  this 
dam  including  design  drawings,  as-built  drawings,  calculations, 
and  correspondence.  Some  of  the  items  in  this  file  are: 

1)  Inspection  reports  dated  June  10,  1940;  July  12, 
1951;  September  26,  19G7 ;  and  July  23,  1975. 

2)  The  New'  Hampshire  Water  Control  Commission’s  "Data 
on  Dams  in  New  Hampshire"  (September  26,  1939)  and 
"Data  on  Reservoirs  and  Ponds  in  New  Hampshire" 
(September  26,  1939). 

3)  The  NHWRB ’s  "Inventory  of  Dams  and  Water  Power 
Developments"  (August  27,  1936)  and  "Survey  of 
Existing  New  Hampshire  Dams”  (August  11,  1937). 

Correspondence  between  the  design  engineers  and 
the  New  Hampshire  Public  Service  Commission  concern¬ 
ing  initial  design,  revised  design,  and  construc¬ 
tion  of  the  dam. 
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1.  View  from  right  abutment  showing  slope 
protection  on  upstream  side  of  dam 


View  of  spillway  structure  showing  surface 


erosion  and  cracking  of  concrete 


4.  View  from  downstream  channel  showing  typical 
seepage  through  toe  of  embankment 
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5.  Overview  of  dam  from  right  abutment 


^  ft  J- 

( ic\ y  SI oc /[ k/c 1 1  iycs&lx  t s /y^f 


t— 


\j3^  \iS*i  msj  Curse 

See  0-  &r  scL  £*v\4~j  ic  shriek  *f 

Spill  / ^uiift  2*j(  cC^s.  Oucr  'CL't*'  3Cei/<?*\  Cs  J: 

0\  1^3 1  ^Lecad  p;U/i  i>y  h/ftit'x  '  S?*»pSojj  Cr  d 

[cce^t  ihspeciw  *i  lh>  ale.  i't  i5  issued  )U\ 

3~l^p  (e^js  pCr/h^nCsi! V 1/  /* j  pi^e€  £Lt>  &Cs? 

1  Ld  5 pill  my  rftfst  fyhs  f<>  ~he  pics?4  c>~y  i‘-^; 

<$?+  hk(  p^l  c[es*i^sK  ~p/^  -eyiefiK”  -jk<? 

opillua y  ^  ceni\sicl  ^  V/*r  ‘*?f  ^ 

^  circle  pW$r^  ^«r  Spd^y.  ^y//l  ^ 

Ije  CS^Sldwd  PtiAce  Cle>^  Sc€  4/W^  3fWU'-t 

^>x-\r^U3  h<*l  b/itf  *V/  LdU  c<J 

ccUi'h  Jiscl'Qfje  i/alue.  'll-  ^ // 

"to  S**  i  ^  "fCr  diSckarSj?  Capacity  ikr 

ouiUr  pipes  15  c^h\rdi^ 

Si^pl^gS  &e?8'& 

SpiiL/y  (XcC\esj 

Q'-C‘Ltf  *y\  .  ,r  \ 

^  f  "i/ftf  e^c\ ■*  '  \ 

^  H  ^  ^  K  chr,:(  r.-^|),/; 

H  -  c  r$sf  JrG^eJ  as  i*p  °4?  sip^js 


9  • 


*•»  ■» 

(5-  ->.3*/# -.2  <’5" 

•  •  •  •  • 


•  •  • 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


•  t 


•  • 


•  • 


n 


iA 


B 


i  /  v  i  ^ 

M ?cliudtl_  u^ii  y/r/7-? 


0uHi«t  ?i'p?  Oi5^^ 

(?SS«Mf  a  csxsfetrf  1  ajuiitr  a+  P'pe  ^ 
~jL  cr*^  oy  'jLc  2^‘'f  p'pf  "  e ^  5$?. 


f'rb,(,<P«:JDni^  0**1  j 

P.^7 1 


ares 


Qi h  ~  ^ 

A  =  ^'V'a  ,  ,,  ,  x 

f]^-  fll^-l.^  /  Vk(  V/^lrr) 

l(L  '  ^  *  KW  (^k&d.  Uss  Ca^iC^h is^; 

(q,  ~  2*3.1  >i2A/r^  {tic^'k) 

n  - ,  <?i  $■ 

L  '-  7* ' 
c  -  i 

h>  --H/ » /■?/ 1  '  *^' 

k,1-=*c 
tu  1  i 

l(l_  ~  ‘*0  1  (  ^  i  C  "  0 'I 


(jrx.f  l»ss) 


<3j<<  =  ^.1H  i  0\-°yi.  I 

<5 it  -  A  5^3  Ht/S^ 


A r  -  /.» 

Hr  "  HtK-Q 


1 1 


* 


T=.Ucr  h  cbs\'uci‘‘n 

.  f  L.  J  '  _  DZ5_  _ 


-'f  si-^ 


•  • 


•  • 


•  • 


•  • 


•  • 


ic s'  b\&k.  -)/'?>/?? 


|(  C  „7  +0.<rl[  -  Z.'b 

^  -  2  7. 1  *h2-  Uj^ 


h"  ,^/5 
/  -  / 


/.  =  6S 

y  ~  . l"? 

=  CH.i  >  .iJir1  *  6?/  i'  5/3  -  •  73 

K«»+ 

k«.  m _ _ 

4k,  --  '.4  AAV5* 

QdU  -  On 1  r — - — — — 

Sp'i  1/  v«y 

l/se  Smaller  ^  Sfilfrjty  Oi/Ccl[*"  ^&ce  -(W,^ 

^leV  pipe  Jtsclvr^r  [/lines. 


O/ec^is  Uj 

Q;-  ctH* 

C=  0.-6 

L  =  \a!>.5“ 


%=  U  -  l-T 


<5,=  a.s*  a>s-x/’fl-i.^ 


I(/S_  *4y.  y ^ ' 

1Q_2£i4  u/$y 

Qh  =  2i>  ^(thii) 

SUpeS 

6?s-  CL*  2,S>  2(H-/S J  *  (^5 '(^-/.sj) 

^4ier  Supply  kfS 

O.ssume  'iVW~  jue  hearty  ibtf. 


•  • 


•  .  • 


•  • 


•  • 


•  • 


d  Simple  ^ASlC  ^/as  tv/r/il^a  ^ 

cdoide  G*  QOppei^z  ^a5e‘  at 

e  dh  ,  Q  !<si<*^  \\  sh<7U/r\  Oy\  p:>^C  7  ^ 

'CllcvcJ  by  tabulated  output  6*/  a  p  Utl^ 

Cuu/e , 

KL>1<s  ^Cj/~  ■£*"  f/  4=~  Or, 7^~f  4/<?ir  •d/bous 

UaiU  l\u!^\6T  ^icyat^S  <9t'i'iice  /b>v  Cfhitds, 
Spiiwy cjzpzcdiy  is  ii^'  !/*»»  U  y  4 
/ra^  jpjjer, 


.  ..  ■'-... .l':-::y 
...  • .  ,  •  ..< 


•  • 


• .  .  • 


•  • 


D-7 


U  ■  !(  ■  .  m  II vr 


« 

CO 

LU 

a. 


•  .  -  • 


O 

in 

'•'.■•'.’■Vv 

_l 

• 

•  .  *  *  *,• 

(O 

o 

r V* 

4- 

. 

!L-  \  •  V/V 

LU 

Ck 

A 

w4 

• 

• 

M 

• 

•  * 

to 

tvj 

\ 

A 

.  '  - 

JO 

1— 

CVI 

<r 

CO 

+ 

- 

o 

LU 

i 

• 

• 

ao 

V 

z 

o 

♦♦ 

-  •*  •.* 

o 

X 

(VI 

’■  \  ,.*i 

h- 

E 

X 

• 

-  .*•  /  . 

"•  .**  ,*V«\ 

-J 

<z 

<r 

CM 

M 

o 

Q 

ro 

V  *  •  _v‘- 

2 

44 

*  * 

CVI 

oc 

o 

>*✓ 

in 

• 

• 

o 

o 

5- 

♦4 

OJLl 

oc 

at 

_  V  V  \* 

in 

00 

3 

• 

in 

.  *'.  *'.  **  \* 

z 

-J 

ro 

• 

A 

•* 

*  •*.  -* 

UJO 

_l 

1 

♦ 

© 

A 

•  "%  ' *,  •*  . 

-J 

•-« 

in 

*- 

in 

M  H* 

LU 

S 

Ql 

• 

A 

• 

IlO 

3 

LU 

to 

CD 

A 

• 

• 

z 

v; 

U 

4- 

in 

t 

-3 

o 

CkC 

s 

A 

(VI 

I 

-  *,  >  \ 

00  u. 

o 

<r 

/V 

-U 

ro 

• 

H 

X 

to 

o 

* 

© 

in  44 

r.V.V.”. 

LU 

CO 

o 

u. 

QC 

(VJ 

i 

•  m 

UJO 

to 

o 

i— min  \ 

m 

•  .  -  .  * 

a.0 c 

e 

M 

N/ 

xcj 

•  A 

4-m© 

•*.  •  • 

\  *  - 

<X<E 

o 

o 

C 

o  - 

4^  ^ 

tt 

A  « V 

0  . - 

-m  m,A 

4-X 

QC 

S 

H 

004-CJ 

CVI 

in— *44 

r  • 

•  . 

o 

U. 

i- 

CVI 

I  ♦ 

©  • 

(9  •  A 

xco 

o 

ro 

CL44X 

«-*  Cl 

•  --'.in 

QH 

LU 

•  •to 

•  •  2 

■  •  tU/'v 

ro  ro 

ro  i  in  . 

a 

0©  = 

©'"'■©  — il —  X  44 

44 

x  *  ^ 

Ntf) 

/- 

•  .  -  ' 

O  1 

oc  in  Ci  rv.  t-  <r>  <r  <o  44  ci 

•  X  CVI 

2v^  1 

(MCI 

'  .•  ‘  .* 

LU  lli 

<r  <x  — •  lu  i— 

Cl  - 

U!  vs 

LU  44  1  X 

ro  ro 

QCC3 

i 

LU 

LU 

coin 

•  CVI  »<* 

X44 

-<llrtlv 

0<E 

OUXUlLuH 

©ro  at 

►-  ro 

PC  U 

in  x  x 

0 

A 

HH 

toz  = 

Z^Za  O 

i  44 

ro 

10  44  Cl 

C5  LU  LU  ■ 

ttO)A 

M  M  | —  M  : 

*-<t-l-©<VI  z 

to  • 

Z  It*)  CVI  ©  44 

4XTIL 

otoojtni— to© 

V  V  *— t 

-in 

M  •—•CiC0'rf-CVil-4-« 

•  •  ••  V 

S 

3  \  E 

®44®X~*44  44  - 

(30  N 

*  . 

aracaa 


11  ro  o-  as 

I —  HLUKUII— UJI  •  •  V 


<x<r  luzzuzuzu 


^  It  CO <3  IICOOOCVI++©©* 

_ _ V  -V'©V'  «  -44rO->N  MOD 

0©©©®X©— <0XCVI(VICVIC50XX 
EEEUMM<TH(lM<rflci|  II  0^4  II  II  II  II  II  II  O  It  II  n  R  II  I  t- 

uiui^tEOcacEOcEiZEO®-*  11  n  cvi  ro  t*-  in  u.  ©  11  ^u.cvjro^uovjotLU-ui 

aaOQ.Q.a.Mft.M0.Mlj.aiC3ZEOOC5OOwCJEC5MC5OOOC3MMj 

0(DO<^OC9OGIC9(SCDClO(9Sli-)MQIOC9O<9(S^'inU)NlSiSCS}&l(S>4Mn 

►.•©^^(vuo^invorwraovo^cvicvicviroroo- invorv.rs.rv-tv.rvco<7v®->«cvi(vjcvi(vi 
—i cvi  cvi  (vkvicjcvjcucvj  cvi  cvi  (vicvicvtcj  cvi  cvi  roro  to  rororo 


D-8 


338 


a 

ro 


a 

in 

a  «. 

-o 

CM© 

<3-* 

C50J 

•w  «k 

*<x 

CD  «-• 

•w  m 

COX 

a  in 

«h  •* 

X© 

•  •<h 
©  ~ 

M-Q 

rocvj 

UJO 

#  =  ZCM 
300«  « 

*  ro*  cor— 
n  ro  «  zjcm 

41  4^  ~T~ 

0  03  0  HI  I- ID 
I-  H-  ZUh 

r-  hH<rxo 
OUJOLUQCXUJZ 
OJUUflLwZUJ 

■<r  encore®  ©o© 

CVitMCVjCMroM-inco 

rorororororororo 


_5]scku*([  Br^/c  y//s/?f  Ufa 


-  £ji.5-  58 7. <?  =Z2.S 


(  ^'5'tvt  -frsr^ 

"bj  o-f  Doo)  jo  ~]ztl 
^ler  &i  {cilurej 


6?p,  -  *fo  *%s  =  Wa  O'/? 

T*ial  CM -fl:  OaJ 

Qw  -  w<?  iy?  =  HS%3  c£r 


UltW  sireim  fl^"9  ,  ,/ 

BWle  %ak  rU  1  “'■lr  7s  ,  . 

-(al!-k/  CSiz  '  |(»lf  of  "X/z-nk  Guidance  ^-r 

\  tsWl^  twtas~  Do-  fr'-"* 


Vjr??  k  ^/-  o"  7- 


<3  »V'  ^5(C  A°5fS~  ;:vt>  7*1 


<vis  zt  ^<-{  G 
Fk  ,4 

r  lUf  r <r 


;m  iV<? 

Sen'll  *K 

3 he IcLe^  *z>cl/e  -  ^ 

bl^XylA/l\ 

0tA  ~)^£ 

■0  l l~u//*>y  p^  j*3 ' 

|K  'i''-'.  (  '  f  ) 

G$sum  channel  -sir^f  <?W  "*c  ■{ 

««c^K**a)  z*J  &u  •■$  '€^  ^  ^ 

'  A<i  Id/itftk 

/  V  ^  . 


V 


w-  (^-),L 

j\^tl7,<L  (^ iir:^ 

A,  =  -f^pa)  ^s?  i1if;>~ 


STOCKWELL  BROOK  AND  STONY  BROOK 
DOWNSTREAM  OF  STOCKWELL  BROOK  DAM 
WILTON,  NEW  HAMPSHIRE 
SCALE  1 "=2266 1 


DEPTH  ELEU  AREA  MPER  HVD-R  AR2/3 


CD<s>cocp>'«-v<^cvi'^‘'sO«Tlu'>if>cDr',>^rorovo^'H 

c\ivjonninosrN.is.®U3uDcriMDU3CDofS)U)rv(M 

a  — cvjro^vjDco— <r>«^>a^roi^(M'x>cvirN-roco 


tMcr>Mm(Mor'Oin4ncM-<foo'»roio<r.c0r^cx>ro 


i*><s>-*M>'<i-iv<rin*-*CMC0CMn<»u>>3>  — tootviro 
oj  n  m  fw  a  ro  rv.  in  g>  <sO  cw  cr*  t-  in  r-o  ro  to 
^-i  —•  eg  (\j  ro  r«o  ^  in  ‘-o  oo  <r» 


motnoiootnoinQioomisioQutobio 


in  ci  o>  co  r>-  oo  o\  cm  jo  ©  in  cm  <y.  oo  is.  oo  <x>  cm  w  © 
— •^rjro'tf-inrvooo  —  ro-^rvooocDojuor'-G) 


smQlDOlOQUTOlOGlj'XSlOOUTOlOQIiTO 


QQ^^CMCVirMro^rM-inincoiois-is-ODOocr,  a^co 


UJ 

z 


<z 

oc 


<3>inotn<sinoinotnoinob')csin(stnisu'>o 
©©•***  cm  cm  i'oro-M-^in»nMiM>is-fs-ooooa*»<ri® 


<r 

Ui 

oc 


CO 


D-18 


D/S  OF 


y? a  _ Sjvck^lL^^L-. 

Chs/inet  ?1^ruJ(°  L sbl-flok/ 


<?Pa 

% 

Ai 

\J,\  'A* 

6?S* 

~7X 

l? 

1  ~blO 

5\* 

[<2-0 

*1 

C,o 

1  ~b  2~ 

a:> 

'lies 

7.1 

(C$ 

as- 

'bGZ* 

&0 

o.°z 

a  s 

^tSCa  | 

9.Z 

£45- 

fak  Oi'l'd^v  "iIczcIa 

<V"  ar(\  -Jf\ 

Gpi  ~  eft 

S  =  ^HC  AF 

Q^  -  wco  (l  -  .*£) 


^ [/ol .  LzIuh/  £*&  5^'^' 

stas^f  cc<rt/f  ^ 


Ul  =  ^Ht(\- 

L  4$&y 

^  ^  (-(t<s>^  Ckawel  A 

£?p^-  Y/*2  A/  ^  ^  -(WAMc  c^Uvf 

Su^  #Pi  -  V>°°  ^  !/*!  ~y? 

Qax  =  HtSo  & 


tr^rtsr 


1>aeU  X 


(*/)  is '  mp) 


Op**.  S«*U  ^ 

A^  -  'P  JiaiA^- 


(Uckr :5  e/s) 


CLcck  -Q[odlm  a\  i  trailer 

r\  .  - 

(?  rof  ^.S  CalcMcJ  b*$'Ci  <?h 

Sec'll  jlc AcLcd  obovG  o-Q  -j^e  Stock  ^P'ra^.  t 

i  ,*.1,  4/s  <?$  4*  <U*  1-  c*§<‘*«*  ~ 

Si^y  Ibr.  ~\Mc  is  ^  ( 

(ah/ln^ 

Q-^lSo  c^s 

^  VuJ  (kp%  <*  7.?' 

Ytase  J~W~Ws  sbcdj  escape  scnatf  Oc* 

djA^ayp . 


escape  Scnc^ff  'fic 


D-20 


®®mro.-'CM-*voaN<Minin»'o<M''j-®.-iroM‘©in 


es>  co  a>  oo  n- if)  ro  r^- ro  *sns>  o  vjo  ^  m  .y,  03  m 
ID  — « Ch  Ch  — «  03  CM  0  J  03  ~*  —<  ©  03  ID  CM  0\  >33  CTi  <M 
o  — <^-fv\jTrrrvx)Ooo'T'X)r)'33U3ro^— lAjm 

-.-.—cMCMroM-tncDr-cD 


ro®coKCO<y>cvi<DOMj'3Cvj*^rwVD*DfonMoororrin 

X  . . 

C\J  ©  •«■  m  —  CM  03  CD  ©  ©  CD  03  |V-  03  f0  fO  CD  in  <30  00 

DC  ^MWN'r.N  *  j3  CM  «Xi  t-  00  Tw  in  CD  <Ti  Vi3  in 00 

<X  w cm  cm  r*?  m-  <d  r>-  03  «  ro  co  cri  cm 

«(\J 


oc  ®  in  cr>  cm  co  cr»  cm  ©  ©  ©  cm  po  in  03  -t  *.o  co  ©  ro 

l  . . . 

Q®  ®  ©—«.-*--<  CM  CM  CM  CM  CM  CMCMCMCMror'HOI'O  M•■<f■ 

X 


Q£  ©  VO  «-•  Is-  CM  03  PO  M3  03  CM  ID  CJ3  CM  ID  03  — «  M"  f--  ©  1*3  VO 

tu  «  . . . . 

Q.  ©  13-  O  CM  ID  f-  O  CM  M-  T>-  03  —«  M"  VO  CO  f'3  ID  <23  ©  CM 
3  — « CM  CM  CM  CM  fO  -T  ID  'D  (N-  «J.  CD  —  CM  -fr  ID  '£)  r-  >73  © 

V- «  *H  >H  r-4  »H  (\J 


<r  ©  ~-<  ro  co  ro  — •  ©  co  cm  ©  03  o:>  o\  ~->  m-  oo  *r  ©  r-  ’d  id 

. . . . 

oc  ©  to  r-  r w  cr>  oj  vo  ro  r-  rv  cm  m-  cm  is-  r-  ro  vo  id  <t.  ©  r- 
<z  — •  oj  n  to  *d  ©  ©  ro  T'-  — <  vo  — •  r-  m-  'T.  Is-  r-  vo 

^CJCMPOrOM-  ID  ID 'D 13-00 


©  ®  in  ©  in  ©  in  ©  in  ©  in  ©  m  ©  in  ©  in  ©  in  ©  in  © 

ui  •  . . 

_i®©*-«— *cm  cm  roro-M-M-minco  vo  13-13-00  oo  03  03© 
ui  — > 


x®in®in©in©in®in©in®in©in©in©in© 

. . . 

o-oo^-^cMCMroro-M-M- in  invovor-fw  cocoon© 

111  ^-4 

Ck 


D-21 


STREAM  RATING  STGCKWELL  BROOK 

ONE  MILE  D/S  OF  DAM 


i. 

( ■ 

•  _w“ 

■■  •■  -■  ~ 

. 

• 

• 

c 

®-«ru>vo'j)nrv-rooocnuD'crrv.  '*  Rincon 

c»vo©a»^^ror^<^co<^,osr*,>oo’^-cvjroa«oisloj 

• 

A 

^■-•inONcriUor^-'M-oor^r'O'M-oJvovoiNvomcu 

d  -«<MM'N.-*to<s>in-*cc>»oiw>^©c2>©-.r'o 

-  . 

4”, 

-*-<c\jcviroro^u-)'^r^c»iT.co-. 

ro  <s  cm  rv.iv.  on  oo  is-  on  os  vo  m  n.  rt  rv-  <»  on  <vion  ro 

;  *  "• 

\  .  . . . . 

cvjo— «i^c\jcorocDcococoK)^N-fO(s>iT«OTrcr>oocr» 

OC  CVj-^ONUT-^CT.OOaNOiMVjO^US'^-CM'- «IMxr 

<r  -^(vjcvirovj-voiv-ooco  ^romivoN-* 

NC 

• 

• 

«-•  •— l  W*4*4  <VJ 

O 

O 

* - 

as 

CO 

aewcvjimv-oM-cocvjvooNfovoorovjooNcvimoD-*'*- 

_j 

• 

• 

*:_i 

o  ®  c>  ®  ©  *•< — '^cvicMtvjror'Ovrvr^rM-inioinvov© 

OLlI 

>- 

03 

( 

x 

COO 

O 

- 

>■  H 

*  ’ 

2:  to 
o 

• 

.  • 

ocdrovooNCjcvjr'or'OvMnioiovoA-r-OiONON©©-* 

»—  ii_ 

. . 

coo 

•  •"  '•*.* 

Q.  ®  CVi  ^  VO  ON  CM  lf>  00  — •  TTIS.  CD  M  VO  ON  CM  lO  CO  CM  tf>  00 

3  ^cgroM-inininvo<oioiv-fv-rvfv-ODCDa>cJN0NO» 

to 

K 

V 

o 

** 

» 

• 

<rQ->rovo®cMO‘i©ininoNr'.®A-ONinin©ONCM© 

. . 

a:  g>  ro  cm  r-  on  m-  ®  cr.  co  on  — <  in  r-  in  in  vo  on  <m  co  m 
<x.  *-*tMvrr^®CMint»cM»naNCM<o® -<rcoroiv-<vj 

^^^^(\jcvj(\jror*)'*--'r*t-inb'>vo 

r-  .... 

• 

• 

• 

4  « 

=>®io®in®in©in©in®tooin©u'>®in©in® 

’  .'f’ 

. . 

joo-<'^<vicMrorO'*-'«-inu”>vovx>rv.i^-cc‘OooNON© 

u 

Ul  -• 

X 

M 

• 

'  • 

»- 

<x 

- 

OC 

3E 

.  •  •  * 

\ 

xoin©tn©io®in©in©in©in©in©tn®in® 

<1 

Ul 

OuG>o-<  —  (MCMroroM-M-inuTvovorv-r-cooDix.  ono 

a: 

» 

• 

tit  w* 

H 

o 

to 

i 

P  _ 

• 

' 

D-23 

***  - 

,*-V*  > 

m  m 

•  • 

•  •  • 

• 

• 

-  -  • 

SfCM  St zck<d/  br*’k  >//r/77  ^  - 

(  „ 

^si^Se  ailc^icJA'p^h  yj  jl>f  e-J A  rf®^  3 

5 y>b\  br&fc  Ih&U/ 

IFs'W*'^  -ju^l  '-jLg  ^eak  bf&i’  disdiafj? 
ll*S  ajjfrUSfe^  In  f  3- 
H^o  C~ G- 

"TvW  1 4/u^f-  ifapjjsd&J  by  do** 

S  -  3^^ 

14/^e-  di£h.h,e(  si^e  i \  UacCes  l  { 2 

-'%0 -%£)--  w/if 

[4,(/nArf  Sfcr^f*  m  3 

fissured  C^Jli'^S  prier  V  (U**  bred 

(2 -2^  c(? 

VcplL  *  $■*'  a 

C l ig.  £Wd  (ms  «fW  kfftit 

y**  ^C'booc'fs 

DqpiL  * 

^  ^!5-ia 
i/rrsD-24 


L<?r^\.  C.-Q-  ~  ^■'BCOO 

kef~  cLd  hngl  ekbr-ar  JO?*  break  hsckstje 

=  (qj5'-72-A$00‘’ 

=  W  Af 

W  a'P  channel  /*»  r 6G(h.e 5  j  3 

Ul  -  l/,( ;*+  ^/3 

Vc^lv  lof&ck  dlScl\QtOf  #f  t!e\J  [ted 

Qpz-  Qpi  (i-tf-j 

'  -Jitj  -  2>?oo  <rfs 

(M  gh^'f  1'liiS  [€J<?L  fLs  re  is  q 

S  to*//  run  rii/^r^  <?i/<Tr'P(crv  S^rUfWe 

oriP  4  lw^' I  c-p  ajTpr^.  g' 

oQ  Sur'Cace  arc*  Off*?*.  %caeS 

\A  I  as  2-*£r«s  ^  3  ' 

AF 


\ 


Dvwv  _  ShcUcd  _^/5r/^r_ _ _^2 


l^c  ^ 


\  (^.5)  /y  \ 

J  X^v  raagf  (p4  _f  -  /  ■ 
(/ 


C1*^)  (>3^,^') 
Ho'- 


(isvy 

/ 

/y 

J\ 

VV) 


Gpp^  £e^,*A  Jd  Si^y  3r~Ji 

^  l/tf  fa/le  ujs*  k/;li-?t^ 

"fU  -(UU/i^  VfiiliAj  U\c  15  Ust/  ^r\  fb 

profiles  erf  i'ic  S^W  V>r^k. 

/?  ^ 

K  U  TW 

y  f .  dtfooQ, 

5°  H^oo  |  11.  c 

ho  S 'loo  ;  |^.g 


3/^  ’  MS 


HAe  4*1'  4W  *ji€«  i/des/  cAov\  br:*K 

A/'ckafpj?  icJ  f<?  t>c  loC^tc?  c-Qr  (n?i  inclusflrJ^ 

Ctehldi'hal  5~h\y  l^rccfc  -^lcu/s^  kstklj  03'j$e  ‘CiccAi- 


ilx/f-Sj 


s 

&  ob 

A 

10* 

sbauc  -(tj"  fjr eo/^td 

hhere 

'are  lh 

l/iC'ndy 

hr  uSeS 

* 

t-srfL 

^rfi 

drar 

Ut/ffc 

C&rtj  inr^ 

Sjppr&yL  tMtfifflv 

^  / 
o 

4^  [o' 

a  Oi/f 

HO  sHti 

?0  **  O  € 

c^Liaiy 

U/o,  ly 

Of 

Su$cep\-ble 

"K 

Ser  u?uj 

<d^62je 

os  Cl 

resell 

— /- 

o 

"-6 

Ov 

4 

^iccJlhC^ 

• 

Tis 

-(W  d^Ue-'Cy  analysis 

\dc^ 

-iCH 

c^s^yree 

,y  -Qcd'M)  i's 

1/iaT  Unpftc d 

iR*  ?•»•»  f-Mi  iis  y 


1 6?  U.  Suk  Jfjr.sk  *fv 

JIZ-  'Teft  fa'iood  (Jhalysi's 

i  ^ae  Cl^ssrdcalio^  --  Smell 

j  S^rfl0e  ^  {°Q0  Af 

I  »«jU  *-  w 

j 

^o.'zafd  Ckssf&cdfio*  —  S^Hidccufi 

'failure  u /oulrf  'orobddy  V6Sll  b  v i 
S^rUacS  fabdfcj  &y  S 7,0  /O 

;  rn,Us  d/S 

\ 

i  "TefV  ^\ooj  Se  tsci  ich 

|  *?er  Cc&  &Ukdel‘fl& S  ^  G  Swil  d?M 

|  siy*’  $bulj  use  a  (0c?-y  r 

j  %  v/a  ?/sF  STlocof.  Os  -jLr  hsaattj 

j  IS  ^  x/e  [cM  5  id  &  o  fa~  SiyufacuS^  ^  (tLck-SC 

1  too  -  year  faked 

j  (Xs  "/  <jTf  /’$  s^yfy\fafav  i  \ 'iCcrfd  or 

j  ]prsot&$  sAdy  cd-  ~jks  US f  /4?  falcof 

’QftjltfnCy  r<f<5  f^STKVi  e^ufai^  ?kUsW  fa< 

I  .  r  s*  _  T~'i  rr-\  _l  II  »  I 


k£CS 


r<?£  f  <* 


55  Vcwfd- 


rsy?L oTir 


fi,^  \V  Ssieiy  J&ckwclt  D f ^ ^ ^  /Z^/?i _ -} 

I ^ a  i  r <s zsi?a  \Cc\a \tii\ 


/O  *  ^ 5”  CiS'C*  *>*->>  2*72. 

/"  k*0>H  sf,  Mi  f  Om  3  j&r 

^  Wtf) 

/  $-2*^  =333^;^  ^  $Up?  J 

\  -3.0  '/fcr,  ^i*>  .  31  ySar~2JJ  hr,  p 

=  .5~5*  -V  >533  *  3 


=  Itfgcj} 


LA 


JK,  »  J  i  il^c  ^/^CS  (jrrff  M/i'rf/'l  i^  r^A^r  Cl/e>r  ^ 

'  qi%  “,  p  “’>, 

C/ie^  £$/»-  ical^l  ToCmu w 

'Xh^c  °  ^  C** cc*{ r<ai  1**1  (&^ec ^ Dcsi^a  c^.CW/Dw>r i  P- 

£  ~  Cmo' 

'Tc  -  9-1  Ao/rt  . 

C/)nS\JUr  ?c\c[d^^c€  he  U/^cr^Leh-c^^r 

fihJt  ?ur  $ce  ru^o  (%>uh  cap.C?) 

~TC  —  3^  /n<^ . 

W  yr.  -  30  =  x*  (V&.  ST^^) 

i  ~  ^V/ir. 


f)  ~  '■wr 

Ds.*.  S-hc^  Ol 5ck*/ei[  V'1'/^ 


*7/1- 


A=  -H  sj.  „ 

^  Z  O  ~b  fUr,S  j(  ccf'i.j 

Ci'Clf\  ^  o.')*  <i ±1$ C.  -  5£2 

/<v  4 

Check  4SSC'/*"'j  Qi*°  ~ 

{U~  C^ELj  /W//n^  V(cb*b(e  R 0od 

^  AtfuntaweuS  ierOSin^ 

9A\P~ 

<2,c*  -  '/<?>■ laao  '  A^LJ^r 


''r<K>~t’  <xL‘*>d 

^  Q, 


?.$0  e 


{r  ■ 


QS Cij?  \(o-'.  J ^  K \jJSjA  f\l if  V  4/  //^  )/ /»; .fry? /f 
d^u'^e  'ji.g  fe^cri/^ir  Ir-uei  \s  i*iiuzi\y 


US5u^e  •JW'  ^  f^cry^r  i^rL  i* 

'  ailLe  tap  (oe&rp  occurs ct 

Slage  "  {anc4ioh 

B/ey  Co?-5  (tts~s)  (A  l  ->^Ar 

Surface  am  -  5-3  srr<fs 

^SSur-urtj  M  3pr  Z^ovzy  i/du^ez  ui~ 

foi^Lgr  -ol(?i/A'/i<?^S  <fli>  ?  s~i /*&ict/  by 

Ul  -  3^  ^  (ho.syxb 

5^r cLg^C  l/<r/(M'<?  zbcL/C  £Y<rs1'  <r"?  SylLy 

1/  - 

Ct  $i*gf-  Succbd&jf  si^fyjc  curve  / S 

<?h  ~4t<?  'Cohcv//n^  p>ge. 


Stage  ~Di 'scheme  '^GfrcItM 

C^lcukid  prei/i^U  ^*v/ 


t);~  _  5lxkwH_br^k  yjfsfrt 


3^1 


"Vial  \j:h(Me  (5^) 

<?A  <&p}U  '/q  *17  -  H-  75  *  , 

S=  1?<3  7  /a  *  2)4 

-  ^7?-r  n  +  .Htcv# 

-  1^7  I  A  F 

lU  f'C?h[cM  C&  £  Qi/iJatin 


G&j^csf 

(  ^5  f  ^\oC>  j! 
pfp  (?<?£ 


•  • 


•  • 


•  • 


D-32 


S'fy  J'W i'vr// 


'Ted-  V  (<jc:/  tedYs 

*Ois ci\£f<!jc  <aT  Tfa  ✓K 

Q--l^cQ 

Q>A  ^Ut/A'in 

H  =  iS  ' 

'Biey.  <nOS- .?  4  A?£- 

o\P  ifa  gariCdl?-^  hill 
^rfamxJ  i?  4  dfifh  <$  c.(j> 

Qiisx  nds  fapilfay  (3^~(i^kx^]k7/}S 

iCj <f  CCJjc, fa y  ^  1^?  Cpy\y/Jfj'  62 i^ 

be  itAcr£6£$t/  by  £<r^e  ofa  fa 

faf  jfaks  o^rrc^y  M  face, 

Sl-^  -  X)iS^rCjG  -f l^AcctiS  ii*l'r  bee*  C* 
pdjf//  4Cf  Cpill^y  cresi  Ich/tTfr^  fa 

(*ol,o  ad.  C&6-&  c^d  ifa*  pktisj 

tfbhc  As 'it  facf  4>0.  H  Curt/C  on  pjf 

Lf^s  fJ^)  A ^  ^2 •  progr^S  ji^cf.  sfae 

~\$Ues  fa  llccv. 


"  • 

i 

(' 

%/m 

• 

• 

fm 

• 

•  . 

Ummm 

.*'.*•/*  Vs 

.  .  »*4  ,*k 

*  \>  *,»  \ »  ’ 

• 

• 

r 

• 

• 

Q 

ro 

• 

• 

-  *■  ,  ■  *.  ■ 

.*•*.*--*- 

_ 

•k 

*VV-  .  - 

o 

v  \  /. 

'■  .  *  / 

•  - 

ID-* 

-k*.*/.*I  *. 

a  « 

'  •* 

•  v  '  * 

•‘Q 

p»  * 

r-  *  -..tt«»n 

(VI  s> 

• 

• 

C3-* 

•k.  *k 

•  *  *  *  . 

— <X 

"**■  .*  '  *  * 

a  (vi 

*  .“-  V-  V* 

*„•  mt 

«HC 

‘m  “j  ■  * 

.  ■  „  s  * ,  **.  < 

OQ  ^4 

m 

VOX 

OIO 

«  .  .. 

i 

■Si  «fc 

.  ■  .  *  . 

IQ 

•  •ON 

/  -  • 

i 

xTQ 

rotvj 

• 

• 

• 

oo 

-* 

r . 

'\L 

*  s  ZOJ 

©3®0*-*  • 
ro  =  ro «  cnn- 
ro  n  ro  n  o<\j 

^  t  x 

omomv-uj 

*-  t-  ZUH 

»-  HMaXQ 

• 

•  J 

otuouiiziiujz 

u  • 

u>_hj_jq.*-*zuj 

'♦invor.®®  ®  © 

(viojcvicviro  Tj-m  vo 

toronnnroron 

-V- 

-  • 

• . 

D-36 


CO 

LU 

a. 

O  05 

_J 

CO 

111 

o 


CO 


OOCSOISOCSOOONOCOCdlO^U)^  CTi  o 

<Mrovoco-«M-oo~«vo 

«"«  •  *-<  CM  CM 


CO 

uiCDCDGxscsoosMsoorocvim^orotD^oorwN- 
a:  M-cvjcvi"i-corocDr>-^ovo 

o  -^vMroM-cococr*— «ro 


sc 

<x 

o 


<E 

UJ  O 
UJ 

a:/% 

<xco 

iu_>- 

o  o  o:  ®  ro  cn  is- vo  iv  oo  u->  ^  vo  cm  r- co  <s> cm  co  cn 
wv3  -*  cm  riM*  m  vois-  rococo  cn  <r>  ©  ®  ©--*-• -* 


2m£ 

O 

O 

Of 

00 


0l 

CO 


_l 

_J 

_l 

o 

111 

oc 

3 

t- 

M 

x 

O 

o 

O 

o 

I— 

CO 

jr 

_l 

O 

<t 

QC 

1- 

It 

o 

t- 

111 

U 

a: 

<x 

x 

dh~ 

o 

<rui 

CO 

UJUI 

M 

XU. 

o 

<o 

o 


<V 


13333300000000000000 


orocorwvovorvOoin^cocvMTvM-CMCM'^M-^CMrv. 
— •(MrOM-LQVOrvt^r^OJU'XSCDtmnr'-COM- 
'T-iCMrOmCOCOCDCMmiS. 


©inoincDinoinoinomtoincDtootnoin® 

®cMiON.®<M«nr^®CMmi^cDojior^®CMinf^.® 

©ooo^w^^cMCMCMCvirorororotj-^M-M-io 


SPILLWAY  CREST  AT  ELEU.  607.0 


LIST 

100  remark:  STORED  OH  TAPE  18,  FILE  52 

110  remark:  stage-discharge  FUNCTION  FOR  WILTON  DAM 
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INFORMATION  AS  CONTAINED  IN 
THE  NATIONAL  INVENTORY  OF  DAMS 


